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Viral infections of the CNS in sub-Saharan Africa: interaction 
with Plasmodium falciparum
Many children with features of CNS infections, 
particularly impaired consciousness or seizures, are 
admitted to hospitals in sub-Saharan Africa, but 
the cause of their encephalopathy is commonly 
undetermined owing to the absence of neuro imaging 
and laboratory facilities. Acute bacterial meningitis 
and falciparum malaria are the most common causes 
reported in malaria-endemic areas, but there are 
diﬃ  culties in establishing these diagnoses in most 
of sub-Saharan Africa. Cause is important, since it is 
a major determinant of outcome, both in terms of 
mortality and neurological sequelae; many causes of 
CNS infection can be prevented through vaccination 
and other public health measures.
The study by Macpherson Mallewa and colleagues 
in The Lancet Global Health1 adds substantially to the 
knowledge of CNS infections in sub-Saharan Africa 
by ﬁ nding a wide range of viral infections in the 
cerebrospinal ﬂ uid (CSF) of children admitted to a 
hospital in a malaria-endemic area of Malawi. It shows 
that viral infections of the CNS are common, in particular 
adenovirus, and that viral infection occurs in those who 
fulﬁ l the WHO deﬁ nition2 and the more speciﬁ c malaria 
retinopathy deﬁ nition of cerebral malaria.3 Co-infection 
of viruses with Plasmodium falciparum increases 
mortality, even with the exclusion of the universally fatal 
rabies virus. Co-infection also increases the prevalence of 
complex seizures, which are a risk factor for neurological 
sequelae. The eﬀ ect of viruses in these children might be 
even greater than the ﬁ ndings suggest, since this study 
did not examine some other viruses—eg, West Nile 
virus—that are endemic in Africa.
The interaction between P falciparum and speciﬁ c 
viruses has been shown in the development of Burkitt’s 
lymphoma with Epstein-Barr virus4 and poorer outcome 
in HIV infection,5 but an interaction between viruses 
and P falciparum was not found in a smaller study.6 
Mallewa and colleagues found many neurotropic viruses 
in children admitted with malaria. In particular the 
interaction between adenovirus and malaria warrants 
further elucidation, since both these infections are 
common in sub-Saharan Africa. The mechanisms of the 
increased mortality and the eﬀ ect of co-infection on 
the prevalence and type of neurological sequelae also 
require further investigation.
The diagnosis of CNS infections in most parts of 
sub-Saharan Africa is problematic owing to a scarcity 
of laboratory facilities. Acute bacterial meningitis can 
be identiﬁ ed with limited laboratory equipment, and 
criteria based on microscopy and measurement of blood 
and CSF has been suggested.7 The diagnosis of cerebral 
malaria remains one of exclusion, but most hospitals 
do not have the facilities to exclude the common causes 
of encephalopathy in children—ie, viral infections and 
metabolic perturbations. The documentation of retinal 
features associated with sequestration of P falciparum in 
the brain by some of Mallewa’s colleagues3 was a major 
advance in the diagnosis of cerebral malaria, which 
has improved the understanding of the epidemiology 
and outcome of cerebral malaria. However, this study 
by Mallewa and colleagues1 found that these features 
occurred in children with virus in their CSF, challenging 
the speciﬁ city of the malaria retinopathy to assign 
malaria as the main cause of an encephalopathy. 
What is puzzling is the lack of pathological features of 
encephalitis in the post-mortem studies of Malawian 
children with cerebral malaria.8
Most CNS infections impair the level of consciousness, 
and this sign is diﬃ  cult to determine in children. In 
adults, the Glasgow coma scale was introduced to 
reduce the interobserver variability in assessing the 
level of consciousness and provide a scale to monitor 
consciousness in patients.9 Paediatric coma scales 
need to accommodate the normal development of 
the children. For example, most children younger 
than 9 months cannot localise a painful stimulus.10 
The Blantyre coma scale was devised by some of these 
investigators to assess young children with malaria,11 
and is used by many clinicians in Africa, since it is simple 
and easily remembered. It has similar components to 
the Glasgow coma scale, but diﬀ ers in important ways, 
in that it uses directed eye movements (which might 
not be a function of consciousness level) and the verbal 
responses are diﬀ erent, with the diﬀ erentiation between 
an appropriate and inappropriate verbal response having 
considerable interobserver variability. The appropriate 
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age interpretations of the summated score are important 
in assessing consciousness level in young infants.
Mallewa and colleagues show that viruses are 
common causes of CNS infection, associated with 
signiﬁ cant mortality, and probably long-term sequelae 
in sub-Saharan Africa. They highlight the interaction 
with P falciparum, which remains a common infection 
in many parts of sub-Saharan Africa. Public health 
measures to interrupt transmission can be instituted 
and vaccinations against many of these viruses are 
available. Reduction of CNS viral infections will reduce 
the burden of mortality and long-term sequelae in sub-
Saharan Africa.
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